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The  O2(3Σg-)-O2(3Σg-)  dimer  is  of  interest  in  atmospheric  physics  and  chemistry,  in
condensed phase,  and more recently,  in low and ultralow temperature physics.  As the
electronic spin of the molecules is one, three different intermolecular potential energy
surfaces  (PESs)  are  generated  with  singlet,  triplet  and  quintet  multiplicities.  While
accurate  calculations  of the quintet  PES are possible  (since  a  single  reference wave
function is  valid),  calculations of the other two multiplicities are very challenging as
methods based in  multiconfigurational reference wave functions are unavoidable.  We
will report on the first global PESs (for rigid monomers) completely obtained from ab
initio calculations1, where the quintet state has been obtained at the RCCSD(T) level of
theory2  and  the  singlet  and  triplet  ones  are  obtained  by  combining  the  RCCSD(T)
quintet potential with multiconfigurational calculations of the singlet-quintet and triplet-
quintet splittings3. In addition, the PESs are extrapolated at long range using accurate ab
initio dispersion coefficients4. 
The  new  PESs  are  checked  against  some  spectroscopy  experiments5,6.  Quantum
mechanical  calculations  of  bound  states  have  been  carried  out  with  the  BOUND7
program. We will  report on energies,  wavefunctions,  geometries,  dissociation energy,
rotational constants and vibrational frequencies for the singlet state, in order to compare
with  rotationally  resolved  absorption  spectra5  as  well  as  with  calculations  based  on
previous  interaction  potentials8,9.   Also,  the  singlet-triplet  splitting  will  be  checked
against measurements performed in a neon host a very low temperature6.
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